Growth hormone can regulate functions of porcine ovarian granulosa cells through the cAMP/protein kinase A system.
The action of growth hormone (GH) on the production of hormones, growth factors, growth factor binding protein and the occurrence of apoptosis in porcine ovarian granulosa cells, as well as the role of cAMP-stimulated protein kinase A (PKA) in the mediation of these effects, were studied. For this purpose, the effects of exogenous pGH (1-10,000 ng/ml), PKA blockers KT5720 (100 ng/ml) and Rp-cAMPS (1micromol), alone and in combination, on insulin-like growth factor type I (IGF-I), insulin-like binding protein 3 (IGFBP-3), oxytocin (OT) and prostaglandin F alpha (PGF) secretion, PKA and cAMP response element binding transcription factor (CREB) content and the occurrence of apoptosis were investigated. It was found (using RIA/IRMA) that GH addition to culture medium significantly stimulated IGF-I and PGF release and inhibited IGFBP-3 and OT secretion. GH significantly decreased the incidence of apoptosis (TUNEL method) in cultured cells. Immunocytochemical study and Western immunoblotting showed, that addition of GH caused a dramatic increase in the accumulation of immunoreactive PKA within the cells, whilst Western blotting did not reveal marked influence of GH on content of CREB in cell lysates. PKA blockers, given alone, were able to decrease IGFBP-3 output (Rp-cAMPS, but not KT5720), reduce basal OT release (either Rp-cAMPS and KT5720) and increase PGF accumulation (KT5720, but not Rp-cAMPS). Furthermore, PKA blockers were able to prevent stimulatory effects of GH on IGF-I and PGF release, and inhibitory effect of GH on IGFBP-3, OT output and on apoptosis. These observations suggest the involvement of GH and a PKA-dependent intracellular mechanism in the control of IGF-I, IGFBP-3, OT, PGF, cAMP and apoptosis in porcine ovarian granulosa cells. Stimulation of PKA by GH and the prevention of GH-induced effects by PKA blockers suggest that both stimulatory and inhibitory effects of GH on porcine ovarian cells are probably mediated by the cAMP/PKA system.